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Background: The risk stratification for sudden cardiac arrest (SCA) by ejection fraction is known to have unacceptable false positive and false 
negative rates. There is a need to develop an improved risk score for patients at risk of SCA.
Methods: Medical records at Northwestern Memorial Hospital are used for the study period of January 2006 to December 2010. Cases were 
identified by ICD-9 codes. The 180-day data prior to first clinical event is used to construct a multivariate nonlinear logit regression model. Subgroup 
and Sensitivity analysis is performed under different clinical scenarios.
Results: The multivariate nonlinear logistic regression model found 8 risk predictors for SCA: minimum ejection fraction, maximum ventricular rate, 
recent diastolic BP, maximum LDL, average QRS duration, minimum T axis, average P axis, and average atrial rate, of which average QRS duration 
and minimum T axis appeared as nonlinear functions in the classification function. The mean AUC for a 2-fold cross validation test is 0.81 (CI, 0.76 - 
0.87). The AUC is 0.83 when 100% of the data are used for training and testing. The 2-fold cross validation AUC remains 0.82 (CI, 0.77 - 0.88), even 
after ejection fraction and BP are excluded as model variables. AUC increased to 0.84 (CI, 0.79 - 0.89) if prior history of CHF and MI is included. 
Conclusions: The use of multiple clinical data elements available through routine non-invasive and inexpensive clinical tests significantly improve 
the predictability of patients at risk of SCA. 
Predictability of SCA with different exclusion criteria
Data Number of Patients Number of SCA Mean AUC 95% CI P-Value
ALL 24,754 74 0.81 (0.76-0.87) .00001
ECG Variables 88,376 210 0.79 (0.76-0.82) .00001
ECG+BP 79,556 198 0.79 (0.75-0.83) .0001
ECG+EF 40,458 163 0.77 (0.72-0.81) .000001
ECG+LDL 40,771 88 0.82 (0.77-.88) .062
ECG+EF+LDL 38,163 153 0.82 (0.77-0.87) .034
ECG+MI+CHF 24,754 74 0.84 (.79-0.89) 0.00001
All-7Days Data 24,768 88 0.83 (0.79-0.87) .0036
All-30Days Data 24,731 51 0.82 (.73-.91) .4343
